0 347 894 

A2 



© EUROPEAN PATENT APPLICATION 



© Application number: 89111333.4 © Int. CI. 4 : G06K 7/00 

© Date of filing: 22.06.89 



© Priority: 24.06.88 JP 154620/88 


© Applicant: Okl Electric Industry Company, 




Limited 


© Date of publication of application: 


7-12, Toranomon 1-chome Mlnato-ku 


27.12.89 Bulletin 89/62 


Tokyo 105(JP> 


© Designated Contracting States: 


@ Inventor: Taklzawa, Toshio 


DEFRGB 


Okl Electric lnd.Co.,Ltd. 7-12, Toranomon 




1-chome 




Mlnato-ku Tokyo(JP) 




Inventor: Hirata, Hiroharu 




Okl Electric lnd.Co.,Ltd. 7-12, Toranomon 




1-chome 




Mlnato-ku Tokyo(JP) 




® Representative: Betten & Resch 




Relchenbachstrasse 19 




D-8000 MUnchen 5(DE) 



© IC card reader/writer and IC card transactions processing apparatus capable of producing various 
frequency clock pulses. 



© An IC card reader/writer (5) has frequency mode 
identifying means (22) for determining whether or 
not an IC card (23) loaded thereon has an identifi- 
able frequency. When the frequency mode of the IC 
card (23) is identifiable, clock frequency determining 
means (22) reads frequency data representative of 
an operating clock frequency out of the IC card (23) 
to determine an operating clock frequency particular 
to the card (23). Based on the determined operating 
55 clock frequency of the IC card (23), frequency set- 
tling means (25, 26, 27) converts reference clock 
Tf pulses being generated by reference clock generat- 
Sing means (21, 32) into clock pulses which match 
the clock frequency of the IC card (23), and feeds 
r>those clock pulses to the card (23). The reader/writer 
Jjj|(5) is capable of producing clock pulses the fre- 
quency of which is variable in matching relation to 
©the frequency of operating clock pulses of an IC 
Q.card. 
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IC CARD READER/WRITER AND IC CARD TRANSACTIONS PROCESSING APPARATUS CAPABLE OF 
PRODUCING VARIOUS FREQUENCY CLOCK PULSES 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to an IC 
(Integrated Circuit) card reader/writer and, more 
particularly, to an IC card reader/writer for use with 
a business transactions processing apparatus 
which is operable with an IC card for executing 
various kinds of business transactions. 



Description of the Prior Art 

In parallel with the extensive use of IC cards, a 
card transactions processing apparatus capable of 
processing various kinds of business transactions 
data by using an IC card is attracting much atten- 
tion and has been put to practical use. In general, a 
card transactions processing apparatus may be 
implemented by a keyboard, a display, a printer, 
an IC card reader/writer, and a pin pad. 

When the processing apparatus having the 
above construction is loaded with an IC card, the 
IC card reader/writer reads data which are stored in 
the IC card. As one manipulates the keyboard to 
enter a transaction command and a key, a particu- 
lar operation procedure or guidance is indicated on 
the display. When the operator sequentially enters 
data on the keyboard according to the guidance 
appearing on the display, the data are transmitted 
to central equipment to be processed thereby. The 
result of processing returned from the central 
equipment may be printed out by the printer of the 
processing apparatus, as needed. 

Generally, an IC card has a particular operating 
clock frequency which is selected before it is is- 
sued. The predominant frequency mode selected 
for IC cards is, for example, 4. 9152 megahertz 
mode in Japan and 3. 579545 hegahertz mode in 
U. S. A and France. A prior art IC card 
reader/writer, therefore, has a clock generator im- 
plemented by an oscillator exclusively oscillating 
clock pulses having a frequency of 4. 9152 
megahertz or an oscillator exclusively oscillating 
clock pulses whose frequency is 3. 579545 
megahertz. 

The single-frequency clock generator scheme 
stated above is undesirable from the standpoint of 
applicable range. Specifically, when an IC card 
reader/writer whose clock generator oscillates at a 
certain fixed clock frequency is loaded with an IC 
card which is operable in a different frequency 



mode, the reader/writer cannot read data out of the 
IC card at all so that the processing apparatus is 
practically useless. 

5 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide an IC card reader/writer which is op- 

w arable with an IC card with no regard to the fre- 
quency mode assigned to the card and, yet, is 
inexpensive. 

It is another object of the present invention to 
provide an IC card transactions processing appara- 

75 tus using such an IC card reader/writer. 

In accordance with the present invention, an IC 
card reader/writer for interchanging data with an IC 
card when the IC card is loaded thereon comprises 
frequency mode Identifying means for determining 

20 whether or not the IC card has an identifiable 
frequency mode, clock frequency determining 
means for, when the frequency mode identifying 
means determines that the frequency mode of the 
IC card is identifiable, reading frequency data 

as stored in the IC card and representative of an 
operating clock frequency for thereby determining 
the operation clock frequency, reference clock gen- 
erating means for generating reference clock 
pulses having a predetermined frequency to feed 

30 clock pulses to the IC card, and frequency setting 
means tor converting, In response to an output of 
the clock frequency determining means, the refer- 
ence clock pulses being generated by the refer- 
ence clock generating means into clock pulses 

35 which are associated with the IC card, and applying 
the clock pulses to the IC card. 

Further, in accordance with the present inven- 
tion, an IC card transactions processing apparatus 
having an IC card reader/writer, an inputting unit, 

40 and a displaying unit for performing transactions 
processing with an IC card comprises frequency 
mode identifying means for determining whether or 
not the IC card has an identifiable frequency mode, 
clock frequency determining means for, when the 

45 frequency mode identifying means determines that 
the frequency mode of the IC card Is identifiable, 
reading frequency data stored in the IC card and 
representative of an operating clock frequency for 
thereby determining the operating frequency, refer- 
so ence clock generating means for generating refer- 
ence clock pulses to the IC card, and frequency 
setting means for converting, in response to an 
output of the clock frequency determining means, 
the reference clock pulses being generated by the 
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reference clock generating means into clock pulses 
which are associated with the IC card, and applying 
the clock pulses to the IC card. 

When the frequency mode of the IC card is 
identifiable, the IC card reader/writer determines an 
operating clock frequency particular to the IC card 
by using frequency data which is stored in the 
card. Based on the determined operating clock 
frequency of the IC card, the reader/writer pro- 
duces clock pulses matching the card by using 
reference clock pulses which are generated by 
clock generators, the clock pulses being fed to the 
card. The reader/writer, therefore, is capable of 
operating with two more different kinds of IC cards 
each having a different frequency mode. 

Likewise, the IC card transactions processing 
apparatus is usable with IC cards the operating 
clock frequencies of which are different from each 
other. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The objects and features of the present inven- 
tion will become more apparent from the consider- 
ation of the following detailed description taken in 
conjunction with the accompanying drawings In 
which: 

FIG. 1 is an external perspective view of an 
embodiment of the card transactions processing 
apparatus in accordance with the present invention; 

FIG. 2 is a schematic block diagram repre- 
sentative of an IC card reader/writer embodying the 
present invention; 

FIG. 3 is a schematic block diagram showing 
a specific construction of a frequency setting circuit 
included in the circuitry of FIG. 2; 

FIG. 4 shows a specific data format of an IC 
card; and 

FIG. 5A and 5B are flowcharts demonstrating 
a specific operation of the reader/writer shown in 
FIG. 2. 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENT ~ 

Referring to FIG. 1 of the drawings, an IC card 
transactions processing apparatus embodying the 
present invention is shown and generally desig- 
nated by the reference numeral 1. As shown, the 
processing apparatus 1 is generally made up of a 
keyboard 2, a display 3, a printer 4, an IC card 
reader/writer 5, and a pin pad 6. The keyboard 2 Is 
located on the top of a front portion of the appara- 
tus 1 and has a plurality of keys arranged thereon. 



Implemented as a liquid crystal display, for exam- 
ple, the display 3 serves to indicate an operation 
procedure or guidance and data entered thereon. 
The printer 4 is constituted by a thermal printer or 

s similar printer for printing out data on a slip, for 
example. The IC card reader/writer 5 is capable of 
reading data out of an IC card and writing data in 
an IC card, as needed. Interconnected to the ap- 
paratus 1 by a cable 8a, the pin pad 6 may be 

10 manipulated by the operator to enter a code num- 
ber and other specific data which are assigned to 
an individual. 

The processing apparatus 1 having the above 
construction will be operated as follows. After a 

)5 power switch (not shown) of the processor 1 has 
been turned on, an IC card (not shown) is inserted 
In the IC card reader/writer 5. Then, the 
reader/writer 5 reads various kinds of transaction 
command data and other data particular to the 

20 customer out of the IC card while feeding such 
data to a storage (not shown) which is built in the 
processing apparatus 1 . In this condition, the oper- 
ator manipulates the keybord 2 to enter a desired 
transaction command and a key of the IC card 

25 being loaded. Then, an operation procedure asso- 
ciated with the particular transaction is Indicated on 
the display 3. As the operator enters necessary 
data on the keyboard 2 according to the operation 
procedure, a transmission control section (not 

30 shown) also built in the processing apparatus 1 
sends the entered data to a central station or 
equipment (not shown). In response, the central 
station executes predetermined processing with the 
received data and, on completing the processing, 

35 reports the end of processing to the terminal or 
processor 1 . This causes the printer 4 of the pro- 
cessor 1 to print out the data on a slip, for exam- 
ple. 

Referring to FIG. 2, a specific construction of 
-H? the IC card reader/writer 5 is shown In a schematic 
block diagram. In the figure, the reader/writer 5 has 
a one-chip CPU (Central Processing Unit) which 
supervises the operations of the entire reader/writer 
5. The CPU 20 has a clock input CLK to which a 
as first clock generator. 21 is interconnected. The 
clock generator 21 oscillators clock pulses whose 
frequency is 14. 7456 megahertz for clocking the 
CPU 20. These clock pulses are used to cause an 
. . IC card 23 to operate also, as described in detail 
so later. An MPU (Micro Processing Unit) 22 is inter- 
connected to the CPU 20 by a bus 20a so that, 
under the control of the CPU 20, it may inter- 
change data with the IC card 23. When the IC card 
23 Is loaded on the reader/writer 5, a power supply 
55 circuit 24 Is brought Into connection with power 
supply terminals Vcc, OV and Vpp of the IC card 
23. Zero volt is applied to the power supply termi- 
nal OV to serve as a reference input voltage, while 
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predetermined different voltages for individually im- 
plementing a reading and a writing operation are 
applied to the power supply terminals Vcc and 
Vpp. A frequency setting circuit 25 is intercon- 
nected to the MPU 22 by a bus 22a. 

FIG. 3 shows a specific construction of the 
frequency setting circuit 25. As shown, the fre- 
quency setting circuit 25 is made up of a fre- 
quency divider 26 and a selector 27. The fre- 
quency divider 26 has a signal input terminal con- 
necting to the 'bus 22a, a control terminal connect- 
ing to the MPU 22 via a signal line 28, and an 
output terminal connecting to the clock input CLK 
of the IC card 23 via a signal line 29. On the other 
hand, the selector 27 has a terminal A connecting 
to the clock output of the CPU 20 via a clock signal 
line 30, and a terminal B connecting to a second 
clock generator 32 via a clock signal line 31. The 
second clock generator 32 is implemented by an 
oscillator which oscillates reference clock pulses 
Ps having a frequency of 7. 15909 megahertz. 
Further, the selector 27 has a control terminal C 
connected to the MPU 22 via a signal line 33, and 
an output terminal connecting to a clock input 
terminal of the frequency divider 26 via a signal 
line 34. 

Referring to FIG. 4, a data format of an answer- 
to-reset signal associated with the IC card 23 is 
shown. As shown, the IC card 23 stores various 
kinds of data, or characters, in a particular signal 
format as prescribed by ISO/IDS 7816-3 ANNEX A. 
The data are made up of initializing data TS, format 
data TO, operating clock frequency data TA1 , op- 
erating voltage data TB1 , data TC1 representative 
of a delay between data blocks, a protocol mode 
TD1 for block transmission, a one-block transmis- 
sion unit TA2, another operating voltage data TB2 
(having priority over the voltage data TB1), and 
data TC2 representative of a waiting time between 
data. The clock frequency data TA1 to the waiting 
time data TC2 shown in the figure are representa- 
tive of interface characters. Further, the IC card 23 
stores other various kinds of data such as data 
associated with a customer and transaction com- 
mand data. 

The operation of the IC card reader/writer 5 
having the specific construction shown in FIGS. 2 
and 3 will be described with reference to FIG. 5A 
and 5B. 

The IC card 23 is inserted in the IC card 
reader/writer 5 after the power switch of the pro- 
cessing apparatus 1 has been turned on. Then, the 
MPU 22 loads a register built therein with a fre- 
quency division parameter data 1/x (x being 2, for 
example) while feeding the parameter data to the 
frequency divider 26 in the form of a parallel signal 
over the bus 22a. Simultaneously, the MPU 22 
delivers a frequency parameter set signal to the 



frequency divider 26 over the signal line 28. Spe- 
cifically, the frequency parameter set signal is fed 
to the control terminal of the frequency divider 26 
as a signal having a high level or a low level, 

s whereby the frequency division parameter1/x is set 
in the frequency divider 26. On the other hand, 
immediately after the turn-on of the power switch, 
the MPU 22 feeds to the control terminal C of the 
selector 27 a switching signal which has a high 

w level or a low level, over the signal line 33. The 
terminal B of the selector 27 is . connected to the 
clock signal line 34. In this condition, the reference 
clock pulses Ps generated by the clock generator 
32 and having a frequency of 7. 15909 megahertz 

is are applied to the frequency divider 26 over the 
clock signal line 34. Since the frequency division 
parameter 1/x (x being 2) has been set in the 
frequency divider 26, the frequency divider 26 pro- 
duces operating clock pulses Pc whose frequency 

20 is 3. 579545 megahertz, i. e. 7. 15909 x 1/2 ■ 3. 
579545. The clock pulses Pc are fed to the clock 
input CLK of the IC card 23. The frequency divider 
26 is initialized by the procedure described so far, 
as represented by a step SO in FIG. 5A. 

2S The step SO Is followed by a step S1 In which 
the MPU 22 feeds a reset signal Rs to the IC card 
23 oyer the signal line 35 under the control of the 
CPU 20. In response, the IC card 23 returns an 
answer-to-reset signal to the MPU 22 over the I/O 

30 signal line 36 (S2). The answer-to-reset signal has 
a bit length, or start bit length, which is selected in 
conformity to a standardized transfer rate such as 
9800 bits per second. The MPU 22 measures the 
start bit length of the returned answer-to-reset sig- 

35 nal to see if the IC card 23 has a frequency mode 
which it can identify. 

When the start bit length has a frequency of 3. 
579545 megahertz, the MPU 22 determines that 
the IC card 23 has an identifiable frequency mode. 

40 Then, on receiving the answer-to-reset signal, the 
MPU 22 Initializes the various units of the IC card 
processing apparatus 1 on the basis of the initializ- 
ing data TS while confirming the format of the IC 
card 23 on the basis of the format data TO (S4). 

45 Executing the step S4, the MPU 22 checks the 
operating clock frequency data TA1 stored In the , 
IC card 23. When the MPU 22 determines that the 
data TA1 is representative of a frequency of 3. 
579545 megahertz, it advances to a step S5 for 

so calculating the ratio of the clock frequency repre- 
sented by the data TA1 to the frequency of the 
reference clock pulse Ps (7. 15909 megahertz) 
being generated by the clock generator 32, i. e. 
mm. 

65 On determining that the ratio n/m is 1/2, for 
example, the MPU 22 loads the internal register 
thereof with frequency parameter data of 1/2 while 
delivering the frequency parameter data 1/2 to the 
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bus 22a in the form of a parallel signal (SB). At the 
same time, the MPU 22 executes a step S7 for 
feeding out a frequency parameter set signal to the 
signal line 28. As a result the frequency division 
parameter 1/2 is set in the frequency divider 26. 
The selector 27 has the terminal B connecting to 
the clock signal line 34, as stated earlier. Hence, 
the reference clock pulses Ps having a frequency 
of 7. 15909 megahertz and being generated by the 
clock generator 32 are fed to the frequency divider 
26 over the clock signal line 34. The frequency 
divider 26 divides the input reference clock pulses 
Ps by the frequency division parameter 1/2, there- 
by producing clock pulses Pc whose frequency is 
3. 579545 megahertz. The 3. 579545 megahertz 
clock pulses are applied to the clock input CLK of 
the IC card 23, whereby the IC card 23 the operat- 
ing clock frequency of which is also 3. 579545 
megahertz is rendered operative. 

Assume that the start bit length of the answer- 
to-reset signal returned from the IC card 23 is not 
representative of the 3. 579545 mega hertz mode 
as decided in the step S3. Then, the MPU 22 
advances to a step S8 to deliver a high-level or 
low-level switching signal to the control terminal C 
of the selector 27 over the signal line 33. In re- 
sponse, the selector 27 selects an input appearing 
on its input terminal A The terminal A is connected 
by the signal line 30 to the clock output of the CPU 
20 on which the clock pulses from the clock gener- 
ator 21 appear. Consequently, the reference clock 
pulses Ps having a frequency of 14. 7456 
megahertz are routed through the selector 27 and 
clock signal line 34 to the frequency divider 26. 

The step S8 is followed by a step S9 in which 
the MPU 22 loads the internal register with a fre- 
quency parameter data of 1/y (y being 3, for exam- 
ple) while feeding this frequency parameter data 
1/y to the bus 22a in the form of a parallel signal. 
At the same time, the MPU 22 delivers a frequency 
division parameter set signal to the signal line 28. 
As a result, the frequency division parameter data 
1/y is set in the frequency divider 26. The fre- 
quency divider 26 divides the 14. 7456 megahertz 
reference clock pulses Ps by the frequency di- 
vision parameter 1/3, so that clock pulses Ps the 
frequency of which is 4. 9152 megahertz are fed to 
the clock input CLK of the IC card 23. The fre- 
quency divider 26 is initialized by such a sequence 
of steps. 

Subsequently, the MPU 22 delivers a reset 
signal Rs to the IC card 23 over the signal line 35 
under the control of the CPU 20 (81 0). The IC card 
23 in turn returns an answer-to-reset signal to the 
MPU 22 over the I/O signal line 36 (S11). The MPU 
22 measures the start bit length of the answer-to- 
reset signal to see if the IC card 23 has an identifi- 
able frequency mode (312). When the start bit 



length conforms to the transfer rate of 9600 bits 
per second, the MPU 22 determines that the IC 
card 23 has a 4. 9152 megahertz mode. On receiv- 
ing the answer-to-reset signal from the IC card 23, 

5 the MPU 22 initializes the various units of the 
reader/writer 5 on the basis of the initializing data 
TS while confirming the format of the IC card 23 on 
the basis of the format data TO (S13). 

When the MPU 22 determines that the IC card 

10 23 does not have' the 4. 9152 megahertz mode in 
the step S12, It executes a step S17 assigned to 
error card processing by deciding that it cannot 

• handle the IC card 23. 

If the IC card 23 has the 4. 9152 megahertz 
is mode as decided in the step S12, the MPU 22 
advances to a step S13 for confirming the operat- 
ing clock frequency data TA1 of the IC card 23. If 
the data TA1 is representative of a frequency of 4. 
9152 megahertz, the MPU 22 executes a step S14 
20 to calculate the ratio of the clock frequency repre- 
sented by the data TA1 to the frequency of the 
reference clock pulses Ps (14. 7456 megahertz) 
being generated by the clock generator 21, i. e. 
nlm. 

25 On determining that the ratio nlm is 1/3, for 
example, the MPU 22 loads the internal register 
thereof with frequency parameter data of 1/3 while 
delivering the frequency parameter data 1/3 to the 
bus 22a in the form of a parallel signal (S15). At 

30 the same time, the MPU 22 executes a step S16 
for feeding out a frequency parameter set signal to 
the signal line 28 while loading the frequency di- 
vider 26 with the frequency division parameter 1/3, 
Since the reference clock pulses Ps the frequency 

35 of which Is 14. 7456 megahertz are fed from the 

• clock generator 21 to the frequency divider 26, 
operating clock pulses Pc having a frequency of 4. 
9152 megahertz is applied to the clock Input CLK 
of the IC card 23. Hence, the reader/writer' 5 is 

40 operable with the IC card 23 which needs clock 
pulses of 4. 9152 megahertz in the same manner 
as with the IC card 23 having another frequency 
mode. 

After the reader/writer 5 has fed operating 
45 clock pulses Pc the frequency of which matches 
the frequency mode of the IC card 23 as stated 
above, it reads necessary transaction data out of 
the card 23 to execute ordinary transactions pro- 
cessing. 

50 In summary, in accordance with the present 
invention, an IC card reader/writer has frequency 
identifying means for Identifying an operating clock 
frequency particular to an IC card, by referencing 
frequency data stored in the card, and a frequency 

55 setting circuit for converting, in response to an 
output of the frequency identifying means, refer- 
ence clock pulses being generated by a clock 
generator into clock pulses the frequency of which 
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matches the card. The IC card reader/writer, there- 
fore, is operable with IC cards having different 
operating clock frequencies, implementing a wide 
variety of applications at low cost. 

While the present invention has been de- 
scribed with reference to the particular illustrative 
embodiments, it is not to be restricted by those 
embodiments but only by the appended claims. It 
Is to be appreciated that those skilled in the art can 
change or modify the embodiments without depart- 
ing from the scope and spirit of the present inven- 
tion. 



Claims 

1 . An IC card reader/writer (5) for interchanging 
data with an IC card (23) when said IC card (23) is 
mounted, comprising: 

reference clock generating means (32) for generat- 
ing reference clock pulses having a predetermined 
frequency to feed clock pulses to said IC card (23) 

CHARACTERIZED BY 

frequency mode identifying means (22) for deter- 
mining whether or not the IC card (23) has an 
identifiable frequency mode; 
clock frequency determining means (22) for, when 
said frequency mode identifying means (22) deter- 
mines that the frequency mode of the IC card (23) 
is identifiable, reading frequency data stored in 
said IC card (23) and representative of an operating 
clock frequency for thereby determining the operat- 
ing clock frequency; 

second reference clock generating means (21) for 
generating reference clock pulses having a pre- 
determined frequency to feed clock pulses to the 
IC card (23) ; and 

frequency setting means (25, 26, 27) for convert- 
ing, in response to an output of said clock fre- 
quency determining means (22), the reference 
clock pulses being generated by said reference 
clock generating means (21, 32) into clock pulses 
which are associated with the IC card (23) and 
applying said clock pulses to said IC card (23). 

2. An IC card reader/writer (5) in accordance 
with claim 1 , 

CHARACTERIZED IN THAT 
said reference clock generating means (21, 32) 
comprises a first reference clock generator (21) 
and a second reference clock generator (32) ; 
said first reference clock generator (21) generating 
clock pulses for operating control means (20) of 
said reader/writer. 

3. An IC card reader/writer (5) in accordance 
with claim 1 or claim 2, 

CHARACTERIZED IN THAT 

said frequency setting means (25, 26, 27) com- 



prises a frequency divider (26) and a selector (27) ; 
said selector (27) selectively feeding clock pulses 
being generated by said first reference clock gen- 
erator (21) and said second clock generator (32) to 
5 said frequency divider (26). 

4. An IC card reader/writer (5) in accordance 
with one of claims 1-3 

CHARACTERIZED IN THAT 

said clock frequency determining means (22) se- 

70 lects, on the basis of the determined operating 
clock frequency, frequency division parameter data 
for frequency division to be performed by said 
frequency divider (26) and feeds said frequency 
division parameter data to said frequency divider 

15 (26). 

5. An IC card reader/writer (5) In accordance 
with one of claims 1-4 

CHARACTERIZED IN THAT 
said frequency mode Identifying means (22) mea- 
20 sures a start bit length of an answer-to-reset signal 
from the IC card (23) to see if said IC card (23) has 
an identifiable frequency mode. 

6. An IC card reader/writer (5) in accordance 
with one of claims 1-5 

25 CHARACTERIZED IN THAT 

said clock frequency determining means (22) com- 
prises a register and loads said register with the 
frequency division parameter data. 

7. An IC card reader/writer (5) in accordance 
30 with one of claims 1-6 

CHARACTERIZED IN THAT 
said IC card reader/writer further comprises error 
card processing means (20) for executing error 
card processing when said frequency mode iden- 
35 tifying means (22) determines that the IC card (23) 
does not have an identifiable frequency mode. 

8. An IC card transactions processing appara- 
tus (1) having an IC card reader/writer (5), inputting 
means (2), and displaying means (3) for performing 

40 transactions processing with an IC card (23) ; 
CHARACTERIZED IN THAT 
said IC card reader/writer (5) comprises: 
frequency mode Identifying means (22) for deter- 
mining whether or not the IC card (23) has an 

45 Identifiable frequency mode; 

clock frequency determining means (22) for, when 
said frequency mode identifying means (22) deter- 
mines that the frequency mode of the IC card (23) 
Is identifiable, reading frequency data stored in 

so said IC card (23) and representative of an operating 
clock frequency for thereby determining the operat- 
ing clock frequency; 

reference clock generating means (21, 32) for gen- 
erating reference clock pulses having a predeter- 
55 mined frequency to feed clock pulses to the IC 
card (23) ; and 

frequency setting means (25, 26, 27) for convert- 
ing, in response to an output of said clock fre- 



6 



11 



EP 0 347 894 A2 



12 



quency determining means (22), the reference 
clock pulses being generated by said reference 
clock generating means (21, 32) into clock pulses 
which are associated with the IC card (23), and 
applying said clock pulses to said IC card (23). s 

9. An apparatus (1) in accordance with claim 8, 
CHARACTERIZED IN THAT 

said reference clock generating .means (21, 32) 
comprises a first reference clock (21) generator 
and a second reference clock generator (32) ; to 
said first reference clock generator (21) generating 
clock pulses for operating control means (20) of 
said reader/writer (5). 

10. An apparatus (1) in accordance with claims 

8 or 9, is 
CHARACTERIZED IN THAT 
said frequency setting means (25. 26, 27) com- 
prises a frequency divider (26) and a selector (27); { 
said selector (27) selectively feeding clock pulses 
being generated by said first reference clock gen- 20 
erator (21) and said second clock generator (32) to 
said frequency divider (26). 

11. An apparatus (1) in accordance with one of 
claims 8 to 10, 

CHARACTERIZED IN THAT 25 
said clock frequency determining means (22) se- 
lects, on the basis of the determined operating 
clock frequency, frequency division parameter data 
for frequency division to be performed by said 
frequency divider (26) and feeds said frequency 30 
division parameter data to said frequency divider 
(26). 

12. An apparatus (1) in accordance with one of 
claims 8 to 11, 

CHARACTERIZED IN THAT 35 
said frequency mode identifying means (22) mea- 
sures a start bit length of an answer-to-reset signal 
from the IC card (23) to see if said IC card (23) has 
an identifiable frequency mode. 

13. An apparatus (1) in accordance with one of w 
claims 8 to 12, 

CHARACTERIZED IN THAT 
said clock frequency determining means (22) com- 
prises a register and loads said register with the 
frequency division paramter data. 45 

14. An apparatus (1) in accordance with one of 
claims 8 to 13, 

CHARACTERIZED IN THAT 
said reader/writer 5 further comprises error card 
processing means (20) for executing error card 50 
processing when said frequency mode identifying 
means (22) determines that the IC card (23) does 
not have an identifiable frequency mode. 
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